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The effectiveness of community-based
interventions to improve maternal and infant
health in the Northeast of Brazil
Alan Emond,1 Jon Pollock,1 Nilma da Costa,2 Técia Maranhão,2 and Albanita Macedo2
Objective. To evaluate the effectiveness of a community-based intervention project aimed
at reducing maternal and infant mortality in a poor urban district in the city of Natal, in the
Northeast of Brazil.
Methods. The intervention, called the ProNatal project, introduced a program of integrated
community health care to a geographically defined population. The interventions included the
establishment of antenatal clinics at the district’s health centers, the opening of the maternity
facilities at the polyclinic for low-risk deliveries, the introduction of a family planning clinic
and a breast-feeding clinic, support from pediatricians for under-5 (well-baby) clinics, chil-
dren’s outpatient services and children’s emergency care, and the introduction of health agents
recruited from the local community. Representative surveys of the population were taken at 
the project’s inception (July 1995) and then 30 months later (December 1997), using a general
health questionnaire adapted to the local conditions. Mortality data were collected from local
registration systems as well as from an autopsy survey of perinatal and infant deaths.
Results. During 1995 there were 4 maternal deaths from 1 195 pregnancies (maternal mor-
tality of 335/100 000); three of the deaths were related to hypertension and one to uterine per-
foration after an illegal abortion. During 1998 (post-intervention), there were no maternal
deaths in pregnancy or childbirth. In 1993 no deliveries took place at the polyclinic, but in
1998 there were 946 deliveries at the clinic without any serious complications. The method of
delivery, the incidence of prematurity, and the incidence of low birthweight did not change sig-
nificantly over the study period. In the post-intervention survey, 75% of women reported re-
ceiving contraceptive advice from a doctor in the preceding year, compared to 50% in the first
sample. A mortality survey carried out in 1993–1995 estimated the infant mortality rate to be
60/1 000 live births. By 1998, using data collected locally by active surveillance, the infant
mortality rate was 37/1 000 live births. The causes of infant death in both those periods were
dominated by respiratory infections and diarrheal disease. Over 95% of both samples initiated
breast-feeding, but a higher proportion of the post-intervention sample reported breast-feeding
for longer than 6 months (41% vs. 32%, P = 0.0005). No differences were apparent in the use
of under-5 clinics, but immunization rates improved. Post-intervention, significant improve-
ments were documented in the mothers’ understanding of basic hygiene, their knowledge of
causes of common diseases, and their management of acute respiratory infections and diarrhea
in children. This was particularly true for the households visited by a community health agent. 
Conclusions. Inequalities in health care in poor urban populations can be reduced by inte-
grated community-based interventions, including the use of health agents recruited from the
local community.
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Key words
The Northeast of Brazil is one of the
poorest parts of that country, with high
indices of mortality and morbidity and
poorly developed health services (1).
The ProNatal project has been a collab-
orative initiative to improve maternal
and child health in the city of Natal, in
the state of Rio Grande do Norte. The
principal project collaborators were the
Federal University of Rio Grande do
Norte (FURGN), the municipal secre-
tariat of Natal, the state health secre-
tariat of Rio Grande do Norte, and the
University of Bristol (United King-
dom). The idea for the project origi-
nated in 1991 from obstetricians and
pediatricians at the FURGN, who rec-
ognized the high maternal and infant
mortality in the western part of Natal
and formed a partnership with the In-
stitute of Child Health at the Univer-
sity of Bristol to bring about change in
the community. Funding was secured
from the Brazilian and United King-
dom Governments in 1993, training
commenced in 1994, and the interven-
tion took place between 1995 and 1997.
Many of the activities are continuing,
and an active link still exists between
Bristol and Natal supporting the train-
ing of nurse-midwives. The project was
designed from the outset as a “model
project,” the lessons of which could be
transferred elsewhere within the North-
east of Brazil. 
Natal is the capital of the state of Rio
Grande do Norte and has a population
of some 700 000. Community health
care in Natal is traditionally managed
as a number of individual services
(municipal health clinics, state-run
health centers, and charitable agen-
cies), with poor coordination and or-
ganization among them. 
The ProNatal project defined an area
in the western part of Natal, the dis-
trict of Felipe Camarão, as the study
population. The project was intended
to reduce maternal and infant mortal-
ity in the district by introducing an
integrated structure of community
health care. Secondary objectives in-
cluded promoting the population’s
awareness of health issues and encour-
aging them to use preventative and
primary health care services in Felipe
Camarão. Another secondary objective
was to stimulate the growth of an eval-
uative culture amongst health profes-
sionals, with them using community-
based health information to assess the
health needs of the population. 
The district of Felipe Camarão is on
the western edge of Natal, 8 km from
the center of the city. The district is
contained on one side by sand dunes
and on the other by a river. The 42 000
residents live in approximately 6 0 0 0
houses, with a population density of
663 inhabitants/hectare. The popula-
tion is largely of mixed race and is so-
cioeconomically deprived, with high
levels of unemployment and poor com-
munity facilities such as shops, meet-
ing rooms, and recreational and sports
facilities. The community is served by
two health centers. One is a basic mu-
nicipal health post that provides outpa-
tient services, and the other is a state
polyclinic with obstetric facilities and a
small emergency department. When
the project was planned in 1993, the
polyclinic was barely functioning and
no women were giving birth there. Al-
though the exact maternal and infant
mortality rates were unknown, data
from hospitals in the city suggested
that mortality and morbidity were par-
ticularly high among residents of Fe-
lipe Camarão. Initial studies of mater-
nal, perinatal, and infant mortality in
the study population were undertaken
in 1993–1995 (2). We now report the ef-
fects on the health of this community of
subsequent interventions implemented
from 1995 through 1997.
METHODOLOGY
At the beginning of the project in
1993 the project staff sought the sup-
port of local community leaders. Sev-
eral meetings were held to seek peo-
ple’s views on ways in which their
health could be improved and also to
inform the population of the project’s
proposed interventions. Members of
the ProNatal project team from the
Federal University of Rio Grande do
Norte (FURGN) and from the Univer-
sity of Bristol provided training for
doctors, nurses, and social workers at
the two health centers. Subsequent in-
terventions associated with the ProNa-
tal project were multifaceted.
One intervention was the establish-
ment of antenatal clinics at the two
Felipe Camarão health centers. These
took place twice a week with FURGN
medical staff (obstetricians and trainee
residents). Women attending the com-
munity antenatal clinics were assessed
as high or low risk according to age,
parity, previous obstetric history, nu-
tritional status, anemia, and blood
pressure. High-risk pregnancies were
booked for delivery at the Januário
Cicco maternity hospital (JCMH), which
is 8 km from Felipe Camarão. Low-risk
mothers were offered delivery at the
polyclinic in Felipe Camarão. In addi-
tion, special health promotion classes
for pregnant women were run weekly
by social workers from the health cen-
ters, who also made a limited number
of home visits.
A second intervention was the open-
ing of the maternity facilities at the poly-
clinic for low-risk deliveries. This com-
menced gradually from 1995, staffed 
by a junior obstetrician and, from 1997
onwards, by nurse-midwives.
A third intervention was the intro-
duction of a family planning clinic,
linked to services at JCMH and pro-
vided on a weekly basis by a gynecol-
ogist from FURGN who was sup-
ported by trainee residents from the
FURGN Department of Obstetrics and
Gynecology. 
A fourth intervention was the intro-
duction of a breast-feeding clinic at the
health center, to promote breast-feed-
ing and to support women having dif-
ficulties feeding an infant. This was
staffed by a pediatrician from FURGN
and by nurses and social workers from
the health centers. 
A fifth intervention was the consoli-
dation and support of existing chil-
dren’s services in the community, in-
cluding under-5 (well-baby) clinics,
children’s outpatient services, and
children’s emergency care. This was
provided by specialist pediatricians
from the FURGN Department of Pedi-
atrics, in support of general pediatri-
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cians employed by the municipal
health secretariat. 
A sixth intervention was the intro-
duction of community health agents,
each one covering 200 families. (Due to
financial constraints, this was only
achieved for the part of Felipe Ca-
marão close to the basic health post,
covering 43% of the study population.
Nevertheless, this allowed a compari-
son to be made between families as-
signed a health agent and those who
were not.) The community health
agents conducted home visits, seeing
each family at least once a month.
Their visits dealt with specific health-
promotion topics, including promotion
of breast-feeding, causes and manage-
ment of diarrheal and respiratory dis-
eases, and prevention of infection by
HIV and other diseases. The health
agents also actively sought out and en-
couraged pregnant women to attend
antenatal clinics, parents to take their
infants for immunization and well-
baby clinics, and hypertensive adults
to go for monitoring and treatment. 
The seventh intervention was the
teaching in the community clinics of
public health and pediatrics to medical
and nursing students from the FURGN.
In addition, the training of residents in
obstetrics, pediatrics, and public health
was devolved from the medical school
to the Felipe Camarão community clin-
ics. The residency training program
was restructured to include rotation
through the community clinics, and the
project team tried to encourage doctors
and nurses working in the community
to develop an evaluative culture by
adopting a more critical approach to
practice. A concerted effort was put
into the training of the clinical staff at
the Januário Cicco maternity hospital in
practicing baby-friendly policies (3, 4),
and the JCMH was awarded baby-
friendly status by the United Nations
Children’s Fund in 1994. 
In order to evaluate these interven-
tions and also due to the lack of local
population-based health data, we un-
dertook representative surveys of the
population in July 1995 and also after
the project had been running for two
and a half years, in December 1997. A
general health questionnaire adapted
to the local conditions was developed.
It included sections on demographic
background, reproductive history,
health history of women and children
in the family, acute and chronic dis-
eases, attitudes toward health, health
behavior, and use of local health ser-
vices. Following piloting in 100 house-
holds in December 1994, a modified
version of the questionnaire was ap-
plied to representative samples of the
community in July 1995, and again in
December 1997. On each occasion, the
sample was selected by dividing Fe-
lipe Camarão into geographical sec-
tors, using detailed maps provided by
Brazilian Institute of Geography and
Statistics (5). 
On the first (pre-intervention) sur-
vey the interviewer responsible for
each sector applied the questionnaire
in face-to-face interviews in every fifth
house, in a total of 1 082 homes. The
second (post-intervention) survey was
done in every tenth house, in a total of
600 homes. The interviewee was the
oldest woman of the household be-
tween 15 and 45 years of age. In a few
houses men or old women were living
on their own, and the interviewers
moved on to the next house on the
street. The response rate (valid, com-
plete questionnaires) was 87% in the
pre-intervention survey and just under
100% in the post-intervention one.
The questionnaire data were pro-
cessed using two software packages.
The data were initially cleaned and or-
ganized using Epi Info 6 (United States
Centers for Disease Control and Pre-
vention, Atlanta, Georgia), and then
they were analyzed using SPSS-PC
(Statistical Package for the Social Sci-
ences Inc, Chicago, Illinois, United
States). Initial analysis was univariate;
subsequently, derived variables were
created. Other data were collected
from clinic records at the health cen-
ters and at the Januário Cicco referral
maternity hospital. Information on
birthweight, gestation, and basic de-
tails of deliveries was abstracted from
the Natal municipal birth registration
system. This municipal database relied
on forms returned from local hospitals
and polyclinics, and it did not neces-
sarily include details on home deliver-
ies. Only women with an address in
Felipe Camarão were included in our
data abstraction. Data on immuniza-
tions were obtained from clinic returns
to the municipal health department in
Natal. 
RESULTS
Study population
The first, pre-intervention survey in-
terviewed 1 082 women, but 160 ques-
tionnaires had to be rejected because
of missing data, resulting in a final
sample of 922 households. The second,
post-intervention survey included 600
interviews, and the final sample was
599 households. The sample chosen
for the second survey did not differ
significantly from the first in demo-
graphic characteristics (Table 1). 
The population is generally a stable
one, with 60% having lived in Felipe
Camarão for more than 5 years. Al-
though the majority of households
contained two parents living with
their children, about one in five of the
households consisted of a woman
heading a single-parent family. 
Educational levels were low, with
four out of ten of the women not hav-
ing completed primary education and
fewer than one in ten with any sec-
ondary education. Most women were
housewives, and 32% of their hus-
bands were unemployed, according 
to the first survey. In a country with
limited social assistance programs,
this high level of unemployment con-
tributed to the significant level of
poverty found in the district. For ex-
ample, 38% of mothers reported in the
first survey that they did not have
enough money to buy shoes for their
children. 
Most of the houses were made of ce-
ment blocks with corrugated iron or
tile roofs and were connected to the
municipal electrical system and water
supply. Around 35% were connected
to the municipal sewage system, with
the remainder using septic tanks. Most
Rev Panam Salud Publica/Pan Am J Public Health 12(2), 2002 103
families lived within a 20-minute walk
of one of the health centers, and only
2% had private means of transporta-
tion such as a motorcycle, bicycle, or
horse.
Maternal health
M o r t a l i t y . During 1995, there were 4
recorded maternal deaths associated
with pregnancy and childbirth in resi-
dents of Felipe Camarão, out of a total
of 1 195 pregnancies (equivalent to a
maternal mortality rate of 335/100 000),
according to data from records at the
maternity hospital and at the commu-
nity clinics. The official maternal mor-
tality rate in Natal at this time was
40/100 000. Three of those four Felipe
Camarão maternal deaths were related
to hypertension, and one to uterine
perforation after an illegal abortion. In
one of the cases of severe eclampsia,
the infant was delivered stillborn by
cesarean section prior to the death of
the mother. There were 12 other deaths
unrelated to pregnancy or childbirth
among women of Felipe Camarão
15–45 years of age during 1995.
During 1998 (post-intervention),
there were 1 225 pregnancies among
women in Felipe Camarão. No mater-
nal deaths were identified in preg-
nancy or childbirth, which, despite the
small numbers, represented a signifi-
cant reduction compared to 1995 (P =
0.001, Fisher’s exact test). Eight women
between 15 and 45 years of age from
Felipe Camarão died in 1998 due to
other causes, including road traffic ac-
cidents, neoplasms, and HIV/AIDS or
other infections.
Reproductive health. The two sam-
ples of women we interviewed did not
in general differ in their past repro-
ductive history, in terms of either out-
come or use of health services. With
regard to their most recent pregnancy
before the respective survey, the rates
of miscarriage, termination, and still-
birth were almost identical; however,
the proportion of live births increased
and the rate of early neonatal deaths
decreased (Table 2). (It was not clear
from the responses whether the most
recent pregnancy had concluded dur-
ing the intervention period of 1995–
1997 or before this period.) 
The number of births to residents of
Felipe Camarão remained constant at
between 1 100 to 1 250 per year during
the project, but the numbers taking
place at the polyclinic increased stead-
ily. In 1993 there were no deliveries at
the polyclinic, but there were 946 in
1998, with 620 being to women resi-
dents of Felipe Camarão. Although 7
women had to be transferred by am-
bulance from the polyclinic to JCMH
in 1998, there were no major complica-
tions associated with delivery at the
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TABLE 1. Characteristics of study-population households, according to pre-intervention
survey (July 1995) and post-intervention survey (December 1997), Felipe Camarão, Brazil 
Pre-intervention Post-intervention
(922 valid questionnaires) (599 valid questionnaires)
Household composition
Adults (median) 2 (range 1–6) 2 (range 1–5)
Children (median) 2 (range 0–7) 2 (range 1–6)
Children < 5yrs (no., % of households) 510 (55) 305 (51)
Housing tenure (no., %)
Owned 716 (78) 479 (80)
Rented 206 (22) 120 (20)
Facilities of the house (no., %)
Electricity 813 (88) 545 (91)
Piped water 848 (92) 547 (91)
Municipal sewage connection 364 (39) 209 (35)
Refrigerator 378 (41) 269 (45)
Marital status (no., %)
Married couple 555 (60) 359 (60)
Single parent 158 (17) 120 (20)
Other/not specified 209 (23) 120 (20)
Educational level of woman interviewed (no., %)
Did not complete primary school 382 (41) 257 (43)
Completed primary school 322 (35) 221 (37)
Attended any secondary school 64 (7) 30 (5)
Not given 154 (17) 91 (15)
Employment of woman interviewed (no., %)
Works outside the home 350 (38) 210 (35)
Source: ProNatal questionnaires.
TABLE 2. Outcome of pregnancy, in absolute figures and percentages, among
women residents of Felipe Camarão, Brazil, 1995–1998 
Pre-intervention Post-intervention
Most-recent pregnancya (n = 922 households) (n = 599 households)
Stillbirth/miscarriage 101 (11) 53 (9)
Live births 679 (74) 536 (89)
Early neonatal deaths 30 (44/1 000 live births) 3 (6/1 000 live births)
Recorded birthsb (n = 1 195) (n = 1 225)
Prematurity (< 37 wks) 72 (6) 85 (7)
Low birthweight (< 2.5 kg) 96 (8) 98 (8)
Cesarean section 215 (18) 230 (19)
Community clinic delivery 0 (0) 620 (51)
a Data are from ProNatal questionnaires of July 1995 and of December 1997. Due to missing data, the various
categories for most-recent pregnancy do not add to the respective n value or to 100%. 
b Data are from the Natal birth registration system for the years 1995 and 1998. 
polyclinic during that year. The inci -
dences of birth by cesarean section, of
prematurity, and of low birthweight in
infants born to residents of Felipe Ca-
maro did not noticeably change dur -
ing the period of the study (Table 2).
There were no differences reported
in the two surveys in the incidence 
of gynecological problems or sexually
transmitted diseases.
Before the establishment of commu-
nity family planning clinics, the most
popular place for women from Felipe
Camaro to obtain contraception was 
a local pharmacy (to buy the Pill), but
in the post-intervention survey 71% 
of respondents said they would use 
the service from the health centers. In
the post-intervention sample, 75% re-
ported having received contraceptive
advice from a doctor in the preceding
year, compared to 50% in the earlier
sample (Table 3). Although the propor-
tion of women using contraceptives
(Pill, condom, intrauterine device) on a
regular basis did not improve, the pro-
portion of women who had undergone
tubal ligation increased, from 34% in
the first survey to 41% in the second. 
Cervical screening, which is recom-
mended in Natal but for which women
are not specifically contacted and asked
to make an appointment for such
screening, did increase in frequency.
Sixteen percent in the pre-intervention
sample reported a screening examina-
tion in the preceding 12 months, rising
to 27% in the post-intervention sample.
Attendance at antenatal clinics (seven
visits recommended during a normal
pregnancy) increased between 1995
and 1998 (Table 4), but the change was
not statistically significant. 
In the post-intervention sample,
37% of women reported using the fa-
cilities of one of the local health centers
in Felipe Camaro during the previous
month, compared to 6% in the first
sample. The two reasons most often
cited in the second survey for a visit to
the health center were a preventative
(screening) visit (21%) or a routine
consultation (20%).
Health behavior and attitudes to
h e a l t h . Breast-feeding rates were
measured in two ways: 1) by asking 
all the mothers if they were currently
breast-feeding and how long they in-
tended to continue, and 2) if they were
not currently breast-feeding, by asking
them for how long they had fed their
last infant. At the time of interview,
178 (19%) of the first sample and 86
(16%) of the second were breast-feed-
ing (difference not significant), and the
majority (over 70% in both groups) of
the breast-feeding mothers stated that
they were intending to continue for
6–12 months.
When asked about their last infant,
82% of the first sample and 100% of the
second had done some breast-feeding
(Table 5). The most common length of
breast-feeding was 3–6 months, but a
higher proportion of the post-interven-
tion sample reported breast-feeding
for longer than 6 months. 
There were some important changes
in the respondents’ understanding of
health issues. One survey question
asked, “What is the most important
way to avoid diseases in the home?”
The most common response in the first
survey was “to clean the house” (46%),
followed by “personal hygiene” (28%)
and “I don’t know” (15%). In the sec-
ond survey the most frequent re-
sponses to that same question were:
“personal hygiene” (34%), “boil wa-
ter” (22%), and “cook food properly”
(17%). It is probable that the influence
of the community health agents was
significant in this area of health pro-
motion. For example, 25% of the
households that received visits from
the agents cited “boil water,” compared
to 14% of households who hadn’t had
an agent visit (x2 = 23.1, P = 0.001). The
respondents’ understanding of the
cause of coughs and colds did not dif-
fer significantly between the two sam-
ples, but the action taken with a child
who has a cough for 3 days did change
(Table 5). 
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TABLE 3. Contraceptive use among women in study-population households, Felipe Camarão, Brazil, according to pre-intervention survey
(July 1995) and post-intervention survey (December 1997)
Pre-interventiona Post- intervention
95% confidence
No./n % No./n % Relative risk interval x2 P
Received advice from doctor 446/895 50 444/594 75 1.50 1.38–1.63 92.2 < 0.0001
Regular use of contraceptive 284/802 35 161/590 27 0.77 0.66–0.91 10.3 0.0013
Tubal ligation 305/889 34 247/598 41 1.20 1.06–1.37 7.5 0.006
Hysterectomy 37/878 4 32/596 5 1.27 0.80–2.02 1.06 0.3
Correct understanding of fertile period 353/888 40 282/599 47 1.18 1.05–1.33 7.85 0.005
Source: ProNatal questionnaires.
TABLE 4. Attendance at antenatal clinics
among women in Felipe Camarão, Brazil,
1995 births vs. 1998 births 
1995 births 1998 births
pregnancy No. % No. %
0 48 4.0 73 6.0
1–6 418 35.0 664 54.2
‡ 7 263 22.0 430 35.1
Not known 466 39.0 58 4.7
Total 1 195 100.0 1 225 100.0
Source: Natal municipal birth registration system.
Number of
consultations
during 
Another survey question asked,
“What causes diarrhea?” The propor-
tion of respondents citing contami-
nated water increased from 44% to
70%, the proportion mentioning con-
taminated food increased from 11% to
15%, and the proportion listing worms
as an explanation decreased from 13%
to 2%. The mothers’ reported behav-
ior with a child who has diarrhea for 
2 days also changed between the 
pre-intervention and post-intervention
samples, with an increase in the use of
oral rehydration fluids and the use of
primary health care (Table 5). These re-
sponses were again positively associ-
ated with whether or not a community
health agent visited the home (x2 =
11.9, P = 0.01). 
The proportion of women in the two
samples who knew about AIDS in-
creased from 64% in the first sample to
85% in the second. When asked, “How
do you get AIDS?”, the response “hav-
ing sex with an infected person” in-
creased from 36% to 46%, “having sex
without a condom” increased from 
1% to 26%, and “from contaminated
blood” remained the same, at 15%. The
correct responses for sexual transmis-
sion were cited by 208/249 (84%) of
women whose households had health
promotion input from a community
health agent, and 224/350 (64%) of
those who didn’t (x2 = 31.6, P = 0.001). 
Child health
Infant mortality. Determining an ac-
curate infant mortality rate in the
Felipe Camarão population proved
difficult, principally because of the un-
derregistration of infant deaths. The
initial mortality survey (2) carried out
in 1993–1995 determined the rate of
underregistration of infant deaths to
be 40%. Allowing for this, an esti-
mated true infant mortality rate was
60/1 000 live births for that 1993–1995
period. By 1998 more accurate figures
were available because of active sur-
veillance provided by the community
health agents and social workers from
the two health centers. Using data col-
lected locally by this active surveil-
lance, 43 deaths were identified in
1998 from a population of 1 150 infants
under 1 year of age, resulting in an in-
fant mortality rate of 37/1 000 live
births. It is likely therefore that infant
mortality had declined over the time
period of the study. The causes of in-
fant death remained much the same,
dominated by respiratory infections
and diarrheal disease. 
Childhood morbidity. The first, pre-
intervention community survey col-
lected information on the health status
of 1 956 children under 16 years of 
age, and the second, post-intervention
survey collected similar data on 1 220
children. The respondents were asked
about problems experienced by chil-
dren in the house during the previous
month and also during the previous
year prior to the interview. Overall,
there were no significant differences in
the morbidity profile provided by the
two surveys. 
Combining the results of the two
surveys, respiratory infections were
the most common illness reported in
the previous month, affecting 46% of
children (53% of the ones under 5).
Vomiting and diarrhea lasting more
than 2 days was reported to affect 16%
of children (31% of those under 5) dur-
ing the previous month. Families with
children under 5 had twice the inci-
dence of respiratory infections, and
three times the incidence of episodes
of diarrhea when compared to families
without such young children. Domes-
tic or road traffic accidents were re-
ported as having affected 1.4% of chil-
dren in the previous month. Notifiable
diseases, including measles, mumps,
and chickenpox, were probably under-
reported, as only 8% of children were
said to have had an infection in the
previous year.
The most common chronic condi-
tions affecting children in the preced-
ing 12 months were skin infections
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TABLE 5. Health behavior and attitudes of study-population women in community-based interventions to improve maternal and infant
health in Felipe Camarão, Brazil, according to pre-intervention survey (July 1995) and post-intervention survey (December 1997) 
Pre-intervention Post-intervention
(n = 922) (n = 599)
95% confidence
No. % No. % Relative risk interval x2 P
Last infant
Initiated breast-feeding 756 82 599 100 1.22 1.18–1.26 121.1 < 0.0001
Breast-feeding > 6 months 299 32 247 41 1.27 1.11–1.45 12.24 0.0005
Cigarette smoking 286 31 180 30 0.97 0.83–1.13 0.16 0.69
Child with cough for 3 days
Give home remedies 341 37 84 14 0.38 0.31–0.47 95.1 < 0.0001
Take to doctor 498 54 503 84 1.55 1.45–1.67 144.9 < 0.0001
Child with diarrhea for 2 days
Give oral rehydration salts 378 41 288 48 1.17 1.05–1.31 7.4 0.006
Give other medicines 65 7 6 1 0.14 0.06-0.33 29.9 < 0.0001
Take to clinic/doctor 360 39 305 51 1.30 1.17–1.46 20.8 < 0.0001
Source: ProNatal questionnaires.
(14%) and asthma (11%). Chronic
physical disabilities, including motor
impairments, learning difficulty, and
visual and auditory impairments were
reported in 4% of children.
Use of preventative health services.
Immunization rates, for which data
were collected by the municipal health
secretariat, rose during the period of
the ProNatal project (Table 6). The im-
provements in immunization rates
were particularly noticeable for BCG
and measles. The coverage rates for
both of those in Felipe Camarão in
1997 were also above the 1996 aver-
ages for the Northeast of Brazil as a
whole: 93% vs. 59% for BCG, and 72%
vs. 68% for measles.
Attendance at under-5 (well-baby)
clinics was assessed in each survey,
but unfortunately the responses were
not precise enough to draw conclu-
sions about coverage rates. In addition,
because no birth register existed at ei-
ther clinic, nor was it possible to calcu-
late the coverage rates of the under-5
population by using the clinic records. 
DISCUSSION
The ProNatal project has attempted
to improve maternal and infant health
in a poor community in the Northeast
of Brazil by applying a variety of com-
munity-based interventions, utilizing
few new resources. The interventions
have had to be made in a constantly
changing political reality, with there
being eight different municipal secre-
taries of health between 1993 and 1998,
so sustaining change has always been
the biggest challenge. Constant effort
was required to persuade and encour-
age doctors from university depart-
ments to undertake the “extension”
work needed for the project, providing
both a clinical service and teaching
students in the community. The stu-
dents and residents also needed to 
be cajoled into attending community
clinics in Felipe Camarão, and special
transportation had to be hired for that.
Professional tensions between pedia-
tricians and obstetricians as well as be-
tween medical and nonmedical staff
constituted additional significant bar-
riers to implementing change. The
only truly new resource were the com-
munity health agents, 16 women and 4
men from the community who were
given a limited amount of training and
then paid a minimum salary (US$ 80
per month) to work on the project. Al-
though it was frustrating that suffi-
cient funds were not forthcoming to
enable the entire Felipe Camarão dis-
trict to be covered by community
health agents, it did at least allow an
evaluation of their impact in terms of
health promotion. 
The other profound methodological
difficulty faced from the outset was the
lack of any reliable data on the popula-
tion, necessitating implementing two
large community surveys to evaluate
the effects of the project. Ideally, these
surveys should have been further apart
than 30 months, which is too short a
period to show change in many health
indices. Nevertheless, funding con-
straints and political difficulties nec-
essitated bringing forward the final
evaluation. Differences between the two
surveys that did not reach statistical
significance might have done so over a
longer period of time, and so they
should not be regarded as clinically
unimportant. Despite these method-
ological difficulties, reductions in ma-
ternal and infant mortality were dem-
onstrated, and the local population
increased both its understanding of
common health issues and their usage
of preventative heath services. 
But can these changes be attributed
to the ProNatal project? There were in-
evitably many potential confounders
in the complexities of health services in
Brazil in the 1990s, many determined
by political changes in priorities with
the process of municipalization (de-
centralization) and by interruptions in
resource distribution from the federal
to state to municipal government lev-
els. There were also some other proj-
ects that may have contributed to the
changes described in this evaluation.
The introduction of community health
agents in 1995 was the first stage of the
implementation of a family health pro-
gram (Programa de Saúde da Família)
that has subsequently been established
in Felipe Camarão. Also, the Kellogg
UNI project (6) was active in the west
district of Natal towards the end of the
intervention period, working to sup-
port primary care teams and to train
students. 
Even while acknowledging these con-
founders, many changes in women’s
health in Felipe Camarão can be linked
to the ProNatal project. The reduction
in maternal mortality can reasonably
be attributed to the enhanced antenatal
service, with easier access for women
in the community and with improved
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TABLE 6. Immunization rates among children of households in Felipe Camarão, Brazil, who were born in 1995 and 1997  
1995 births 1997 births
(n = 1 195) (n = 1 210)
95% confidence
No. % No. % Relative risk interval x2 P
Polio (x 3) 579 48 658 54 1.13 1.01–1.19 5.27 0.02
DTP (x 3) 735 62 784 65 1.05 0.97–1.09 0.81 0.37
Measles (x 1) 621 52 877 72 1.38 1.28–1.45 91.0 < 0.0001
BCG (x 1) 908 76 1 125 93 1.22 1.17–1.25 115.7 < 0.0001
Source: Natal municipal health department. 
identification of high-risk pregnancies.
Before the project started, it was quite
common for young women from Felipe
Camarão not to have any medical care
during their pregnancy, and when they
went into labor to simply call a taxi to
take them to the nearest hospital. Most
of the earlier maternal deaths were
related to the consequences of un-
controlled hypertension in pregnancy.
However, since the establishment of
the antenatal services, women with
complications such as hypertension are
being identified and then treated as a
high-risk group. Direct links with the
Januário Cicco reference center mater-
nity hospital in Natal have also im-
proved the management of high-risk
cases. One other case of pre-interven-
tion maternal death was due to the con-
sequences of an illegal abortion. While
such abortions still take place, the
availability of family planning services
and easier access to tubal ligation has
reduced the need for women to resort
to such methods. The post-intervention
ligation rate in Felipe Camarão was
similar to the Brazilian national aver-
age of 48% (7). The increase shown 
in the proportion of women being
sterilized in Felipe Camarão cannot,
however, be credited wholly to the
project’s intervention as there has also
been a change in Brazilian law that le-
galizes tubal ligation outside the peri-
natal period. The ProNatal project has
catalyzed continuing infrastructural
changes in maternity services, includ-
ing the widespread use of a “high-risk”
approach to antenatal care, which has
resulted in a change in the case mix of
women delivering at the Januário
Cicco maternity hospital. Women who
give birth at the hospital are now high-
risk cases only, whereas previously all
women from the community were able
to present at the hospital for delivery.
The introduction of midwife-led ante-
natal and maternity care, which has
been shown to be safe and cost-
effective in the United Kingdom (8, 9),
was initially resisted in Natal but is
now being accepted for low-risk preg-
nancies. Nurse-midwives have been
introduced at JCMH and at the Felipe
Camarão polyclinic, and a midwifery
training course has been established at
the FURGN Department of Nursing.
Similar changes are planned for other
parts of Natal and elsewhere in Rio
Grande do Norte, involving state and
municipal polyclinics. 
The reduction in infant mortality
was probably related to several of the
interventions. An autopsy study (2) un-
dertaken at the beginning of the project
in 1993–1995 showed that the majority
of the infant deaths occurred after 4
months of age, with malnutrition as a
common underlying factor, and respi-
ratory and gastrointestinal infections as
the terminal events. These results were
similar to other surveys in Brazil (10)
and elsewhere in the developing world
(11, 12). The ProNatal project did not
provide any nutritional supplements
but instead concentrated on supporting
breast-feeding, which should have had
an effect on underlying malnutrition
and infant morbidity (13). The changes
in health behavior reported by the
mothers towards their infants with
diarrhea and respiratory symptoms
indicate both improved illness man-
agement at home (14) and earlier pre-
sentation for medical services at the
community clinics. The improvement
in coverage of neonatal BCG could be
attributed to increased awareness by
the mothers and more efficient neona-
tal services at the Felipe Camarão cen-
ters and at the Januário Cicco maternity
hospital. The rise in measles immu-
nization rates is probably due both to
the influence of the community health
agents (15, 16) and to more immuniza-
tions being given opportunistically in
pediatric clinics in the community.
However, this level of coverage is inad-
equate to prevent measles outbreaks,
and further work is needed to improve
immunization levels for this vaccine.
The impact of the community health
agents was not measured directly, but
our two community health surveys
provided indirect evidence that the
mothers’ understanding of common
health issues did improve if they had
contact with an agent. The health-pro-
moting activity of the agents was in-
evitably topic based and delivered as 
a campaign to the community. Experi-
ences with community health agents
elsewhere in the world (17, 18) have
shown them to be effective in chang-
ing health behavior if targeted to-
wards specific topics (e.g., treatment
of malaria (19)) and towards specific
client groups (e.g., encouraging hyper-
tensive black men to attend clinics
(20)). However, little monitoring and
evaluation have been undertaken on
national programs utilizing health
agents. In Brazil the family health pro-
gram includes the use of community
health agents, and it is being imple-
mented widely across the country
after successful experiences in the state
of Ceará (21). Our study provides en-
couraging evidence for the effective-
ness of community health agents in
Natal, but further impact assessment
research is required to evaluate the
family health program nationally. 
What lessons can be learned from
this study that would apply to the rest
of Brazil? One lesson is that secondary,
specialist services for women and
children can be provided in the com-
munity and that they can combine ef-
fectively with primary care services.
Professional barriers, such as those be-
tween obstetricians and pediatricians,
have to be addressed, and the role of
nurses needs to be reevaluated. Al-
though there is strong resistance from
medical staff in accepting nurse-led
midwifery care, the experience in Natal
suggests this opposition can be over-
come, and the safety and acceptability
of this system are now being evaluated.
We have shown that low-risk births are
safe in community settings, provided
that facilities are adequate and the pro-
fessional issues have been resolved.
However, a residual problem is the
system by which obstetricians are paid
by the municipal health secretariat for
deliveries, which encourages surgical
interventions in labor. 
The second important lesson from
the ProNatal project is that significant
reductions in maternal and infant mor-
tality can come from improving access
by providing services in deprived com-
munities and from improving aware-
ness and understanding in the popula-
tion through the use of heath agents.
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A third lesson is that other practical
aspects of health care are equally im-
portant. These include such things as
providing ambulance transport to re-
ferral hospitals, providing regular
supplies of “essential list” drugs to 
the municipal community pharmacies,
and actually making the promised
salary payments to the community-
based health workers. Successfully
dealing with these practical concerns,
however, is dependent on the political
will of the municipal government. 
In conclusion, the introduction of 
a package of community-based in-
terventions in a poor periurban com-
munity in the Northeast of Brazil has
been associated with significant re-
ductions in maternal and infant mor-
tality over the short to medium 
term. Low-risk pregnancies have been
safely delivered in the community,
and more accessible contraceptive ser-
vices have been provided. Mothers’
health knowledge and health behavior
have improved, particularly when they
have been supported by community
health agents. The attitude of pro-
fessionals working in the community
has been transformed, and it is hoped
that the experience of medical stu-
dents, residents, and nurses being
trained in the community will reap fu-
ture benefits.
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Objetivos. Evaluar la eficacia de un proyecto de intervención en la comunidad des-
tinado a reducir la mortalidad materna e infantil en un distrito urbano pobre de la ciu-
dad de Natal, en el nordeste de Brasil.
M é t o d o s . La intervención, denominada proyecto ProNatal, introdujo en una
población geográficamente definida un programa de atención sanitaria comunitaria in-
tegrada. Las intervenciones incluyeron el establecimiento de clínicas de atención pre-
natal en los centros de salud del distrito, la apertura en la policlínica de servicios de
maternidad para los partos de bajo riesgo, la creación de una clínica de planificación
familiar y otra de lactancia materna, el apoyo de pediatras a las clínicas para niños
sanos de menos de 5 años, la creación de servicios ambulatorios y de urgencias
pediátricas, y la incorporación de agentes de salud reclutados en la comunidad. Al ini-
cio del proyecto (julio de 1995) y 30 meses después (diciembre de 1997), se realizaron
encuestas representativas de la población en las que se usó un cuestionario de salud
general adaptado a las condiciones locales. Los datos de mortalidad procedieron de los
registros locales y de las autopsias de lactantes y niños fallecidos en el período neona-
t a l .
Resultados. En 1995, de 1195 embarazadas, fallecieron 4 (mortalidad materna de
335/100 000); tres de estas muertes se debieron a problemas hipertensivos y una a
perforación uterina tras un aborto ilegal. En 1998 no hubo muertes maternas durante
el embarazo ni el parto. En 1993 no hubo partos en la policlínica, pero en 1998 tu-
vieron lugar allí 946 partos, sin que se produjeran complicaciones graves. El modo del
parto, la incidencia de prematuridad y la incidencia de bajo peso al nacer no cam-
biaron de forma significativa a lo largo del período de estudio. En la encuesta poste-
rior a la intervención, 75% de las mujeres dijeron haber recibido en el año anterior in-
formación sobre la anticoncepción, proporcionada por un médico; antes de la
intervención, este porcentaje había sido de 50%. En un estudio de mortalidad real-
izado en 1993–1995, la tasa de mortalidad infantil estimada fue de 60/1 000 nacidos
vivos. En 1998, según los datos locales recogidos por vigilancia activa, la cifra dis-
minuyó a 37/1 000 nacidos vivos. Las causas de mortalidad infantil predominantes en
ambos períodos fueron las infecciones respiratorias y las enfermedades diarreicas. El
porcentaje de niños con lactancia materna fue superior a 95% en ambas muestras,
pero la proporción de niños con lactancia materna durante más de 6 meses fue mayor
después de la intervención (41%, frente a 32%; P = 0,0005). No hubo diferencias apre-
ciables en el uso de las consultas para menores de 5 años, pero las tasas de vacunación
aumentaron tras la intervención. Asimismo, se registró un aumento de los
conocimientos de las madres sobre las medidas higiénicas básicas, las causas de las
enfermedades más frecuentes y el tratamiento de las infecciones respiratorias agudas
y la diarrea en los niños; esto fue particularmente notable en las familias visitadas por
agentes de salud comunitarios.
Conclusiones. Es posible reducir las desigualdades en la atención sanitaria de las
poblaciones urbanas pobres mediante intervenciones en la comunidad, entre ellas el
uso de agentes de salud comunitarios.
RESUMEN
Eficacia de intervenciones 
en la comunidad para mejorar
la salud maternoinfantil 
en el nordeste de Brasil
